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*>-E. ^3.(multi-layered hard mask)* °l-§-SH ufl^ ^ 

(interconnection contact) ^21 ^-^r^ y o Vl ^^- ^l^tr^f. ^ ^1*r « 0 Vl 3 

3tr ti]H e^-^Cbit line)^ ^ «fl^i#* ^^^fJl, «1H Br<^ ^Hl # 

*H ^zj- Alkali- 7H£^ cf^ ^ zj-zj- ojs^^- 3 ^ o)^o] 

Sj-c D }A a ||^| ^efl^xl ^EjHH ti]H e^-ois-o!] ^^s)^ ^<3^g- #*}S. 

3r-f-*rfe ^(capacitor contact)^ ^ ^tr^f. 

£ 14 
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D }i3f °l-g-*H tiflAi £ si!] t§^Rf- ^{Method for 

forming wire line and interconnecting contacts by using mult i -layered hard mask} 

-SMI 3: -Ml 

*KE*ll i*Hl ^ $SL£., ^f>), wis eKKbit line)-4 *lB a>o] 
-1- *m T^sflAlE^ (capacitor)* ^>sfl^ ^JE^l 7)# ^7l^j AS. ^Al^lfe- T^XIe-I 

(capacitor contact)^ ^ afl-id ^ ^ ^21 cf&sq ^ n>^H(mult i -layered 

hard mask)!- ^l-§-^r^ ^ofl ^ojcf. 

#51*11 <^m^ , ^(DRAM) r^^>ol l-(design rule)^ 

^7> o] =-o]^)j7 oicf. ^7fl, a}5L^l q^j-o] ^ cfl^ 0.14/mi ^s>S., Aj*] 

<H 0.92nm °l*r^ ^SlJl ^*\)o)v\. o]o\) oj-s}, aV^l i4t 
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^*fl, «V£31 ^f-^Hfe afl^#, afl^tfl, ^= e^<y(word line)4 «1S 5Ki(bit 
line)£r tS ^^f°l = (WSi x )* A}-g-sH ^sJjl &tf. 25)1}, t^o] ^o] ^ 

44 4,4^ ^r-£(high speed) ^ ^^(performance) ^4°}, ■£)— 4^(5^ 

TflolB(gate)) Su/^ HIS Ef^loil ^-nfl^ 0.5. t^o) ^ ^i^l(W)^- ^l-§-^ ^£7} o] 

^<^^J7 #4. 
<>14. 

£ 1 *U 41- ^31* ol^-tr tilH 4^£-, 

(barrier layer :21)-i; ^^fl ^ alH 4 < y#(23)* ^3r4. °1 nfl ( #«^(21)£r 4^1 *U 
^#(11) ^ ^2^«1#(15) -f^4 ^ #^0) 1=444^ &&°-4 ^r£^l 4# ^Vofl 

^112^^#(15) ^Hl ^^14. «h£*fl 71^: aj-o]]^ Hiffl4^4 -f^4 ^ ^47} 

^€ ^ 5a°-4, °le1*r H^4^4 ^-4 «1H 4^# ^7l^o.S. <2;l47l7l 4*lH 
<£^(15Hl^r ^2^<a#(15)-§- W4xr eh , ^rfl, 4o1bJ]h. -g^ (DC: direct 

contact 4 &£-) ^€ 5U4. 

ole^l CfolBJjE .sifljz]. H€4^4» Ai7l^o.S. <M47l4 4*fl4 ^l^O^QD^g- 
#^4^ *Hl^j 511^71- a}5L^l 7l#4 cfoj^H a>o]^- cg^^s. ^ 01 

4. £th °1 si *V 4^-4 ^-<iJ*> # ^JIS. ^sflAlE^sq- tiVtE^l 7l^r, ^J^i^b 

Hiffl4^4» ^7l^O.S ^^5>7l ^SflA^ i lofl ^flAlSl £o] Z\}2^-&\ 4 = (17)7}- 

€ *c 544. *ll2^ 5fl = (17)ofl^ 7-| 3}| a] e-) ofl^tfl, «flE]^ #i«(BC:Buried Contacts 
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1020030009140 #^ <H*>: 2003/9/25 

WIS ^91 a} 0 1* x}^ ^]2^^^(15)^- ^7l^o.5. €4. 

DRAM dt*HM ^tiV^o.S *fl-8-5|JL C0B(Capacitor Over Bit line) T^^IHfe ©1 
e^tr tH^^e^ HlB eK}« Afo|§ *m ^2^ 2fl = (17)^1 ^l^iLS 

tfAl £ i-g- %v s ^].Tg > ^^(21) ti}B 2}<y^(23)# *^*r ti]B 5K1^(23) 

a] ^z}- o>^a(etch mask)S. ^-g-^ Sj-E. ^H(hard mask)* ^tr ^> 

^3. ^Sr##(Si 3 N 4 layer:30)# ^tr^. °H , *}^H H s}-##(30)^ £ 4 

°1H 44\H 4^ ^o] BC(£A]^^l &-§-)!- ^ev -&<2!«-( contact hole:l8)* «fl , w]H 

e}^(23)^- BC #3 #3(39)* ^ Tfl ^-^>7l ^*1H a o vc^ ^ o_ ^ 

€*=k 1-^, *}^3. ^5(-##(30)^ tfl&r 2000A ^5L2) ^£ ^flS ^ 

9X^\r. ^ #3(39)^: ^*fl^( shoulder) 2}-:n.:5L %l*fl*iq-. 

cfA] s. , o]sq- z>c>l win e^J-g- «-<i) ^^ol <£il£ *o 1 l ) 

XSell^l^B ^fl^i (photoresist pattern:40)-§- ^s]^ ^^-##(30) tfofl $^th=h 

£ 21- %^^r^ , M3]*1^B 5fl^i(40)^- v\^=.ELS. *H tr^^^l £ 2^1 z> 

°1 eKl(23)* 3flEi^*MM- ; 3E^, iSell^l^E 3|}i£(4o).g- u>^5LS. ^E}-g- 

(30)^1 5flB^-i- *V Cf-g-ofl ? £le|7|AE ^^(40)^ ^7i*>Jl 2flE^^ ^e|^- ^5]-# 

#, a ( p}A H ( 35 ) t D fA 3i ^ u]b eK](23)-i- a^a|o_s ^^trCr. 

£ 3 * £ 4-1- ^d^}^, a]H eKl(23)* ^^tb liJL» ^sj- 

gJI £^ °l-g-*H «Hetchback) ^# ^^r^, ^e)^- 

^1°H(37)# ol^ofl, ^3*3^(19)* ^1} ^^#(ILD:InterLayered 

Dielectric)^ ^^*>J1, 7\ s)W e^ Q-%-)2) iSB^l ^(storage node)* 
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*>.£*fl 7]&°) ^ ^(active region) fE^r »^ <?i^ *fl2^ sfl = (17)^ ^ 

^>7l 3tr BC 4^ 18)* tg^-sW) °M , BC €-^*(18)^ ^.H^ l-^(not 

open)°l ^£*>7ll Ti^i ^4* *>7fl , =i B d -£ 4^ 39<HH 

S.a>^ aV2f ^-o] BC ^^*(18)54 ti]H eKl(23) #3 ^^^-(39)7> #]^^7fl € ^ ^cf. 

01^(39)7} ^-f^lfe t^^eI ^, BC^r «1H er<?l(23) Aj-o]^ ^ 

IrlHlaH, 5r^] 31^1 (breakdown voltage value)7> 4 0 >7H ^ 

w]H ^(single bit fail)* -fr^Ml ^cf. o]^ ^-o. e^<=fl^ ufl^AS. a>-§-^ 

ZLelal, o]s]- ^ e^-ois]. BC ^ <H 7 fl«- (B/L to BC shoulder issued 

^ £ 3^] ^ w><2j- ^-ol >.^lol^(37) S A>-g-sl^ ^Vsl-l-ol A>-g-s}x] ^<sf 

-f ¥^3. -^-^1 ^ <H °> tr4. °H1 4^, 7l2lH€^(parasitic capacitance) 7} # 

rfl^^-S. ^7}i5}<q ^(sensing) ^r^H ^^^V^l ^ ^ 5Ucf. tr)-^ , BflAjo] 0 -|^. ^-o. 
°1^-t- shoulder margin)* ^ 5E*h ^-u}]^ o.^ Hfl^#, , «1B 

^>o| ^^flAl^^Cbit line coupling capaci tance)# ^# ^ ^xf aflat 

nfl, a]e ^o] ^ ^ olc^ ufl^jif 

^HH Tiojl ^«-*V ^-^* ^1^^ ^ tile sf^l- A r°l °ll ^«fl^ £Oj 
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1020030009140 %^ <&7\: 2003/9/25 

^ ^ *)--§-] 

^-71^ 7l^^ ^ ^ A^j- Cf^ 

^^lir 3# °1^ c^cq pf^Hl- °l-§-*H tifl^i ^ ^ 

#7l 4i7>^ ^-g- wflAi^ ^T^, Aj-71 tifl^d# Aj-ofl -tfjL ?_V 

ofl Aiz} ^i^till- 7>^£^- ^3. nf^- ^ ol^o^^^ ^}EL v}^3., *\}2*} 

S>i= 4i3t °l-§-^ Aj-7] aflAjf^ sflE^^H Wfl^i^ ^*Rr #31, # 7 1 tiflAjs. #o. 

sfl3*l ^ ^3HA1 Aj-7] uflAjl-o]! Aj-7] Aj-^JL ^-f-*}^ ^ ^#-g- 

S^r Aj-71 4l7>^ ^-3^ <%*V HflAj^ uJ-TjlSf, Aj-7l tiflAj^ #6fl # 

Jr ?_H1 AlZ| Ai^Ujl- 7}-^£^- A^ S tf-E- ^ #^#5. ^ ol^^l^ ^l^JEL T3> i3 . ( 

^fl-fxr ^^Rr ^n^, ^7} WflAi #3 A o V 7l ^12*>E. ^37> ^-71 ^1^> = 

^>ia7l- ^*fl£l^l lis}^ ^3HH Aj-71 wflAi<Hl ^^si^ ^v 7 i ^<£## ^ 

■f-^>^ ^.S^ (opening)*^- ^ ^ *>^r ^r^sl-, ^.H^^l ^^<^1 ^ ±,^}o]a-]^ ^^§> 
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1020030009140 2003/9/25 
^ #7ll<4, ^7) $-S*Hr #7fl, £ A oM 51 ##-^ ^J=(node) ^B] 

<19> g:- # 7 } #tt^ ( ^l^o^^ #ofl HlB B}o]^ ^*Rr ^TflSh #7l UlH 

A oHl #3L ?_H1 ^ ^l^till- 7M££ A^S ol^oj^^ ^ 1st} = n> 

#31 S]-, A oM ^13^ ^^^o] Alzj D } i3i 0l^-s>0| #7l «1H 

*M alB e}-<?ll-g- ^*Rr ^^1^, #7l ^l3^>= *}^3 #7l «1H eKll" 7j-g- 
^-f^r ^12^^#^ «§^*Rr #7fl2l-, ^"71 5l-<a #3 #7l ^12^>= v}^3.7} #7l *\}lf>} 

J= v}+EL7\ ^f$\s\x] <$$m #3HH #71 a]H ef<y<Hl #71 af^^ 

^ ^lll^^## ^§-*}fe iLH^l"^- ^^Rr ^Tjl^, #71 #^^1 i 

^ 0 1HS ^*Rr #7ll<4, ^7) iE^t *fl^H=r 51 ^*Rr #7fl, ^ #71 51?i^-g- 

5:£L(node) ^£l*H A o v 7l *fl-Hr ^ *§^*Hr #7ll# 3L#*H 

<20> ^ 7l Ai, Aj-7i ale ei-oif,^ e^^a S ^v^ ^^m. ^ 5tU, ^7) wis efo]^ 
<21> #7l S>2= d>^ H # ^SRr #7^ #7l «1H e}<y# #°fl allies. ^Il2s> = 

«M #7l ^13^V= #7fl, ^ ^71 ^13*>= 4i3t nfias #71 

^12 ^ ^1^1-JE. DfA a a f o 5flE^^ #7111- IM^ ^ 014. 

<22> olnfl, # 7 j ^l§>c DfA 3 |o # 7 ] ^3^>c nfiH^ofl «1 ^fl ^ 

, A o V 7l ^Il5>^ ^El-S ^ ^ 51 Jl , #7l ^3^V= 
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^^^4 A1Z| A] ^ till- 7>^1^ ojl^cfl, ^5) E^El-^- ^5^§ft 

<23> ^-7] O^S-g- ^*Hr ^-Tjl^ ^oH] #7l E ^<?1# 7>S*1^ 

— ^Tll «]- ^Efl(bar type)S ISell^E ^> 7 1 ^.H^ol ^ol5=-S- 

^ 4^3S i^fr^fe ^"71 ^12^<^# ^3 JUL Alz|§]-^ i^§H 

<24> ^1-71 ^^o]a^ AV^ # ^. ^*}o} tg^ 3 ! ^ oicf. 

<25> ^"71 5L^#^ 51*1^ #5} ^€-#-1- tg^sj ^ ojcf. 

<26> <?1^ ^*Hr #711 ^ ^7l *fll<5}lE. ^31- ^14 &5.&°-3- ol-g-sr>al 

^71 ^12*1-= 4i3t ^lTl^H ^-71 JE^f^ ^l^M ^-71 ^ej^ ^ olcf. 

oH, 4V7I i^£L ^14^ ^ ^S^HCspin processor <>1 -g-^-Ti 14 s^- 7)7$ 

<27> aV 7 ) tifl^^ «1H SKHJI ^>7l 2^ 4>7l ^7>$1- ^-71 ti] H SfO] ^ofl ^ 

A <3€ 714^ (capacitor) -I- ^l^JLS. M^tt 5^*1^ (capacitor contact)^ ^ Si 

<28> yj-^^i 01-3.13, h]h e}°j2r ^ «ll^-§- sflB^tr ^ Ti^l^i ^ ^ 

«1B er^l- xIl} is}* 9) «Ve.*I1 7ltlS ^l^iS ^^£l£^- nfl , <£ 

^ y)e e^o] ^ D >^i^- ^«-§i ^ oicf. 3^, tilH el-o] ^ofl £ <y 
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^Hl»£r ^ rf^. ^Efls. £^ ^ ^7} o>eflofl^ ##£Rr ^ 

. OH^, T^oflA^ *§#• ^ Jitf -g^-i- ij^lH ^Jol 

^ , 3=^ A <HH ^<U& ^-IS £A]^ O. ^HfV lit 2lol*Vcf. i£*l ; c^tg ^O] Cfs 

# SB^r #JE*|| 71^ "Aj-ofl 7l7fl£]^ ^-fofl, ^j-71 o]x£ f,o. ^ ^ ^ 

«VJE*11 71^-ofl ^ ^#*H *r 913- , SL^r, ZL A>ojofl ^30] ^o] jfl^S]^^ ^ 9} 

^HH^ DRAM dt*HM *fl-8-S]fe COB ^ofl^fif Qo] tiflA^o] h]e ^.0] 

^■^1 ^ Sxr O^flw. o. ^gr>7l ^ ti] E E}-Oj.g. 3flE^^ nfl 

*V— D }iHt °l-§-s>^ ^HW. °1 &i n}A a oj A>-g-^. til e efo]^- 2)] 
E^fl ol^o]] ^s}^ «1H H}^1<H1 ^(aligned)^ ^<2^8: €■ 

# ^1^4. °H1 1}-^, ^#-g- °1^M]:E ti]B ej.o] Aj-ofl A^5]^ ^-7)1 oj^Vo e. 

*>JE nj-^Hl- ^A]^ ^ <£o] t ^ ^sflAjEi ^IH, ^, RC^ «1B Efol ^ 

^ ^-S-^l $r*m ^ xi^f. £tK w]H isflolAiH. ^e1^ ^ 

ti 1«fl ^ -n-^i^-* 7}*j±r -tlrS)-!-^- £^1- ^ 91k)-. 
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<3i> £ 5 vfl^l £ ll£- ^Al^ofl 4= wfl^l ^ sin « 0 V*g-g- 

<32> £ 12 vfl*] £ 2l£ £ ^A}^}6\) 4= HflAi ^ 2^ ^3b* ^ ^ nfl cf^ 

<33> £ 5 ifl^l £ 11 D ^ £ 12 vflxl £ 21^- ^^-1: COB «1H 5}°] ^ 

BC» ^*Rr -g^Rr ^Hl* ^«HH ^^*>^n>, a- tiV^^l uflA} 

^ wfl^« ^>2fl $3, &q ^soll <r Sl^-. 

^(HO)-ir it^Kir ^ <g^(150)-§- £-5} ^ ^l-S ^^*Vcf . 

<35> E 6# f-S^, ^(no)* 7}S*1 7fl<>lH ef^Cgate line:200)* 

7flo]H ol-g-s:>^ ^^tb^. TflojE ^.o] (200)^8- B^l^S] 7^1 o]E ^ ^- o. ^ 

^ ^= e^^o.S 3E*l#il3. ^^M, TllolB 2^(200)£r TllolH ^sKHgate oxide), Tfl 
olB i3ll°H(gate spacer) ^ tIHh ?fl^#(gate capping layer)°-3. ^EflS. ^€ 

1 €-^(SAC:Self Aligned Contact) S^*}^ o]e]^V 7flo]B e}cQ(200)^r 

<36> £ 71: £ ^1 ^S*}^, TflojE 2f^](200)* g^r ^l^^#(£l 12^ 810)* ^ 

^^Jl, ^]1^^^(810)* ^-f-*H #^ ^^(110)^1 «>£l^ 7l3£ z|z]- B#s>^ 

^ 3fl^l-(310 ( 350)#* *§^trtf. o]e-]*> aaj 3fl c s.(3 10i 350 )-i- SAC S^^} 
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^ ^*r^I, ^« *I|-Hf ^l^M, ^el ^^(po-ly 

silicon)!- <>ls^ ^ 3flc#(3io, 350)^: aK£*fl ^]-^ t^Kl 

si« 3}] io, 350)^, DRAM i*HM , «lB ef^^l ^7l^o.s *fll^«| a)] = (310) 

2]- ^3lflAlE^l ^7l^^S <S^€ ^2€-^ 5fl^(350)S ^ ^cf. 

5L 8* 12^ ^1 ^*}^, ^ 2fl cs. (310j 3 50) o. ^12^^^(850)^: 
*M1 ^>2|-1-* ^ , ^11^^ 3fl.E.(310)* ii#*Rr ^-ej^-i: H^tt 

*§^*M «1B ^i»(410)* ^ «1H €-^(410)£- <£^9] 

^ *fll^ 3fl^(310)# -f-^U wV^^l 7}&B] ^^(110)4 «1H 2}<?1* ^7]aj o_ 

3. ^^Al^l^ <*^g; tt^k ^, tilH 5f<y 3-^(410)^ DCS ^^-W. 

£ 91- ^S*>^, HlH ^-91 €-^(410)^1 $.7}x$o.3, <£^S\±r «lH X^Rr «1 

B ^(bit line stack:500)* ^^W. *]H h}^ i^(500)-g- ^*rfe ^ 

-g- £ 12 tfl^l £ 16* SL^ ^Ml^Tfl 

£ 121- %^-5}t£, ^12^^^(850) 4H1 ^#(510)^.5. ^Tfl e^/e] e}-^- ^ 

5}-§-#(Ti/TiN layer)* ^^^>Jl, zl #ofl W j H g}.oi a (530)^ BjAg (w) a|. ^th=k 
^1, w]B Bl-^AB^ sflE^-g- <ji\® 4i3t ^slH, cf^^l <5KE1 n}->i£L#(550, 570, 590)* 

= *r^3.#(550, 570, 590)21 #f^Jl3. ^ ^ ^ 9X^ . 

*fllS}.E= n>>i3#(550)^ sflE^^ alB ^ a Jt aVo]^ ofl-^r ^3^^## h]-^ S}t11 o] 

35-13 



1020030009140 #^ 2003/9/25 

*fll*KE. p>^3#(550) ^Hl ^S\$r D >^H#(570)^ ^1*>H. *>i3#(550) 

^izi- ^ till- + oi^ ^ 5E^, ol&)^- ^12*>= n>i 3 ^(570)^ SEtt *fll<5> 

— ^^#(550)4 ^4 -id^«ll- ^ 5^ *i<3 ofl^tfl, #el 

t 5U4. SEfe, *I12S}JE. *}i3#(550)£: nfl-f ^ Alz| A} 

, *fl2S}i= *>^H^(550)* «1B sKl#(530)# sfl^S*>fe 4^ ^1 Ji^M 
«1H H}-<?]#(530)* sflE^§>^ ^]^^o] aiz^. p> ia5 . o]^-^ *\]3*}EL 

(590)* ^13*)-^. ^3^(590)^ wlB ^-^]^(530)# ^ ^l^cfl, 



^3^ ^a#(590)^r ^^#(530)^- ^b^^ 4*cHH 7]}2*}I= v}^ 

3^(570)0] ^sfl£]^ #5=^- a.JL^>£^- ^Ml. ^l^tfl, tflef 2000 A vflx] 2500 

A ^€ ^ ^12^ i4iiEL^(570)^ ^13^^#^: +\^\<*\ *\}2^ 

(350)* iv|^Hr 4^ f^l *Hl*}^ *4^3#(550)°1 4] *H ^ ^1 Jil^£^ ^ 

^1, ^lfi^, ^^^• < y ^-f tflit xoooA ^£5. 9l^. ^3.^(550) 

^ ^^#^1 ^ BC4 wlH ef<y =g£ *}^* ^ ^*fl, 

tfl, t}]3J= 1500A tfl*l 2000A *§mi ^ 5£4. 

^r°l *KE= ^a^(550, 570, 590)* 4^#J15. <g>^ ^, zl ^ 0 H1 
D li3S 3flB^*l-7l ^*fl i£(photo) ^-8: °l-g-^V^ 3fl^!(910)# ^^tb4. 
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< 45 > £ 13-1- ^wMd, *fll5L£efl*l^H. *H€(S. 12^) 9io)-g- nfias °l-g-«H A3*} 
B. 12^ 590)* *H ^^S. sflEi^H ^3sr}= 4^3.(591)1- 

°fl, I£H)l^liE sflHOlO)* tb^f. 

<46> £ 141- %V 2l ^].^ > *\)3t}B. nf^H(591)^- AlZj- afias 2fl2S}i= n>^H#(£ 13^ 

570)* £^ *)Z*SLg. sflE^^H ^12*>^ 4^3.(571)1- *fl3*KE. 4^^(591)1- o] 

-¥-tt ^-g- ^1-^- A2^}B. 4^3#(570)* 4^ #E| %■ 

:£.2.(loss)&4 4^3(571)1 2flE^^- ^ 

<47> £ 151- %^*}^ , ^3^}J= 4^HCE 14^1 591)1 ^4 afll^ 4^3.#CE 

142] 550)* £4 4^5. iflE^^H ^ll^H. 4^3(551)1- ^^tt^. *fl3*> = 4^3(591) 
* 4^4?fl 4^ ^Z)€r ^>2}-#^r ^1^>= 4^3#(550)* 4-f-Tf ^ 

3-1-4 4^ 44?}- 44 44\H4. 444 , *fl3*H= 4^3(591)tt i2.5l7fl 

£4. ZL^oflS l-^^l-ZL, afll^ 4^3(591)7}- 2000 A 44 2500 A ^^S. ^4 ^^£] 
*fll4^ 4^3^(550)4 afllSJ-H. 4^3(551)5. 2flE^4 nfl^ ^3^>c 

4^3(591)7} #^45L-|l *5L*Rr y>Ei-3i^cf. ^, #^4^ *fl34^ 4^3(591' )7> 

^12*>= 4^3(571) #£-*V Jf-v\]S. #^5\^ 4^ n}^^\x^. o}^ 434 = 4 

^3fK5L 124 590)4 ^]1 7>^s>cf. 
<48> t= 16* ^-2:^, m*}^ 4^3(591' )# 44 4^3^ °l-g-44 4H e)-o]^(£ 15 

4 530)* 44 44°-S sflEi^l-cx} 4B (531)* ^44. °H , 4H 4^(531) 42fl 
4 ^4^(511) HL4: 2fl4^4-E-^ 4^4 4£ 44* ^44. o}6\] 144, ^>«-o) ^] 2 ^^ 
1H850) 4^ 4*H^(recess)€ ^ SU4. «1S 4 ^#(530) .2.5. 4-§-^l ^. 
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^r#£r 43*} IL ^3.(591')^- #£*1 ^4 ^^w)l- 7--&*}*\ 

<^^€ «H ^]3*V= ^3(591')^ i£7} 7^ &o] h]h BKK53D* 

<49> £ 12 £ 16^- ^^^j. ^-o] ^ ^3(551, 57i f 591' 

°i y lH 2^1(531)* stfB^* °fl, *fll*KEL ^H(551)S ^^°) 
^tfltb U-^l* ^ ^4. °H tcl-at-, ^^51^ BC^ «]H ^(SSl) ^ i&^r c^fl 

^ #£*1 ^ 5^. 

^* ^H^Hofl^r ^-f 4^ a o^# ^}~§-*H #&!H(polymer)i4 ^ ^#(by 

product) ^ ^^-(defect)!-* ^ 31^. 

<5i> 5L 17* £ 10^ ^1 ^*>^, «}B ef«?l ^(500)* sflE^t!: ^, 43*}^- *}^3. 

(591') A 0 H1 HIS. 5}-*} i^(500)* ^l3^^#(870)-a- ^l3^<£#(870)-& «1S 

e}o] (500)1- ^ ^j(gap)* ^Sl^- ^3^, 5L^H w>^- 

<52> oi^, 2)13^ £#(870) ^oHl IS ^«8*H *)l2I£efl*]iH sfl€(950)* ^ 

°1 &l ^]2i£elM^B 3fl^(950)£r ^12^£#(850) f>}^-<*} ^*fl*>^ 7}&a\ % 

$ ^(110), ^^o.^ 5. 17*11 *\&c ^ 2fl2€-^ 2fl = (350)* Ic^Hfe 

5}<y(JZ 8^ 200)o] ^0.3. ^*Rr ^91 ^Efldine type) BLtt *} ^Efl(bar 

type)5. ^2IS.efl^l^S ^^(950)^ ^^€4. °]$& *\]25.£.i£\)x\ ^1^(950)^ *fl2€-^ 
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3j]j=(350)4 Jf-g--g- t#*>3E^- ^^^4. °1 e-1 & 42£.^]}x)^ sfl^(950)^ # 

71^ v}<% ^ el-oi ^Efl^ ^3*1 #^3<y ^«--§- ^*Rr sf^SHH ^ll-g-sl^ 

5. 18* £ 104 % v ^*>^ , ^|2££sllxliS 2fl^(950)* ^4 4i3S °l-g-*H 

2113*3 <S#(870) ^-£* ^^J^sL ai^H 2tK ^]3^^#(870) ^Sl. 

aflTH tcj-H^- ^2^^#(850) ^ 2L*V ^d^^AS Tfl^ ^2^-^ 3flH(350) 

4 a^-l- ^#a]71^ ^.H^ (opening: 871)* ^*lnf. ^ 3 ^^^( 870 ) ^ ^2^^^ 

(850)£- ti>^^7fl -t>5j-#S. ol^o|^o.^ ^2j-#ofl t^*V ^zj- Xj 

^r*3£4. 4*cHl ^#51^ *H3*}J= n>^3(59i') AVs^ol 

B.S. StP XlT^oJ n>^a.(57i) 7 > ^2*>= P>i3(571)^r 

^30.5. ole]*!- ^]zHl sjsJH ^zi #-^1-711 o]eitl- ^12^ 

^3(57lHl o]^*l .2.^ (871) 4*cHH ^a(551)^1 ^B}€- 

_E.£H W-^l Si^r o^fl-^ ^(39)o] ^^fl^^ ^ Hj-^^- ^ oic)-. 

£ 191- £ 104 f^l -$-H^(871)# ^, _2.H^ (871)4 =§=^ofl 

^2flol^(555)» °l&lt!- ^ i*M*K555)fe «1H 4^(531)4 ^4 ol^:^ o_ 

^(871)* *fl-g- ^^AjEi ^-ifl, ^, BC44 ^^-i: 4*1H £^€4. °l&)*b ^ isJ^H 
(555)~ *3 4^ SE^ ^5}^ ^4#S. &-£-4, 7l ^ TiaflA]^^^ ^# JL 
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<55> £ 201: £ 103)- £H^(£ 192] 871)* BC^f ^ siaa 

3$ £##(700)* ^^tVq-. o] ^ *V £##(700)^ £#^ €3 51#^ #^ 

£ ^€ 9X^r. £##(700)* ol#ofl ( o.H^(871)°ll £#£)^ 

1-51 ^2^££ ojs^^i ^ 2 -SeH 3sfl^.(310)^ 3.^°)] ^ 9X^r ^Sr 

^-(native oxide 1 ayer : £ a] 5} &*) ^ = Afl^^l Afl^j ^-yfl* <£b}# «j- 

<56> E 21* £ 11^ ^1 ^-3:^, £##(700)* €-^(750), ^, BC1-S. 

££(node) -g^rfe £##(700)* ^ g)-*}- 7l <^n>( C MP: Chemical 

Mechanical Polishing)!- aflTlSH £^(871) , t£ -g-&|SH 

(750)* ^tr^K ^ ££^H( sp in processor)* ol-g-^tj- ^ s^^ofl 

^ ^€ ^ SZcf. £tr, ££ ^-Elfe #^ ^zj- « 0 V^o.s. 

£ °1 3 ^ ^ ^zj-, #^ ^4 £^ CMP* 2:M<^ a>-§-*H ^jel ^ 

<57> ole^v ^lofl *]l2*f£ * r ^3(571)* 0]=^ s.^ ^3 a. ^ ^ $]7]^ ^ 

5ft tf. £tr, *H2*> = ^3(571)1- oil- ^ 5^ ^Bf^- ^^^4 7^ w| 

<58> oleitr £##(700)^1 4)zJ- *r^,'^r, ££ £3 ^ £ a||2*r=. 4^3(571)!- #i»3 

£S AflT^Kr -4#^ *Hl*KEL ^3.(551)1- o]=^ Aj-oflA^ ^z]- ^(etch 

stop)^4. ^-g- ^5r#^- *e] ^e)^ ^4 aiz}- AjeHy]^. f^*] ^<g^- ^ &o_jn Sj o] 
Bjtt <*]zj- 7>^^cf. ole^ ^slo|| o)3flA^ ?mx\&\ ^^(750)^ *fli*)-i= 
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*}^H(551H1 til*fl ot^> ^ 7}x)7\] ^4. zl^ji, wis e)-o](53i) *\)it;} 

<59> ^s^o.s, ^sflAlEi 3.Efl(75o)^- ^ £ nofl ^1^1^ ^-ol TflolH ej-^](200)ol 

f^r*Kr y c v ^S.^ ^13^^^(870), ^l2^^#(850) ^1 #Ji ^Vofl ^-B^ai, 

2KK531H ^<LsL^ «1B ^^(531)^: #*>J1 SU^r *i<£ i^M^ (555) ^ 

<60> oj^ofl, t^a^ ^(750) ^1 ^^flAlEi^ i£E]^l ^(storage node) ^ 

^ ^-g- ^sfl^lB^l €-^(750) * *fl2-^ sfii=(350H 2]*1H «VE*fl 7}& 

o] ^ ^^(110)ofl ^7l^^5. <£^s\±r ^sfl^l- ^tb^. 

<6i> *V^, £ 16^- #S^>^ «>sq- £0} ^3(551, 57i ; 591' )-& <>l-g-*H «1 

B 5}<y(531)# BflE^tl- *<H|, «1H £1-^(531)^ ^ofl €-2.^1 w lH. ef<?l ^o^-i- 

<62> £ 22^ ^^(531)* 35flE|^*> ^ wlH (556)# 51<y*Rr i§ 

t^5>7l 7fl=f^ £Alt!r ^SLojcf. 

<63> £ 22* #S*>^ ( ^5}-!-^ 1-^^ vfl^l lOOA^iS] g 

°H «1B Bfo](531)sl s-rt^. B^fK 5^-1 3*1 &-§-)-§- ^51 ^4. SEtEh M. 

^ -f ^1*1 ^(etch back)^: ^J^-a} tijE ^ ^]o] (556)# ^JE ^cf. 

«le^ BJl# JE^b «1H b^-o] ^5flol^(556)^ 18^ 871)^- 

(871)ofl <^1H «-o l7 > ^7]^ ^£ 5Uth 
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3*1 Q^., t<3^ 7l#3 A}Aj- ifloflA^ # £-o)o) jg.#cq ^ ^ ^^ o] 

4 BC ^ <H*fl^- 41^^^- - o1jl ( t^th o]2f ^oflA^ ^-^#ol ^ ^5] 
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1] 

A oM tifl^^ #6fl #Jr ^.ofl Alz^- ^Hfltill- 7W£^ AjS ^oq[ A A °1 

-t-°H^ ^1*1-= *1l2*}i= n>ia * *H3S>JE. n>^a«- ^H-E i^Hr tff^ = 

#7l p>^H» #7l tifl^-g- *flE^*M till a] -a- ^*Kr #7fl ; 

A J-7) tifl^ii- *fl-^ ^*Rr #31; ^ 

-id*°fl ^t^H #7l ^ #15}5. ^-f^ ^ ^-M- ^*Hr #311- i#*Kr ^ 
I^t 1 * 2] 

Hfl*i#£- wlH 5f#(bit lineHJl #7l ^ #7l i*}^ #7l «1B ^91 

#^6j| tH 3)1^1 Ei (capacitor)* ^7l^o.S Tl^lEi ^(capacitor contact) 

3] 

^71 ^12*>= #71 ^4 7H^ ^ ^ 
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4] 

#*}-g- 3*V «fl4i#-g- l^*Hr #t11; 

A o v 7l #°fl *H Aizv ^ 1" all- 7H£S a]s. 4^ zj-z* o] 

-f-o^^ ^]!§>c p}a Hi ^2*V= 4i3 £ *l]3S}i= d>^h^ i^sRr <5>.E1 

#7l 4^at ol-g-^H #7] afl^I^a- ^E^SM tiHAi^- ^*Hr #31; 
^-71 «fl^# ^*Rr #711; 

afl^i ^-71 7)12*1-= *>^37> ^- 7 1 afllS^E. P>^37> ^*fl£]*l #5=^- M.S*> 

#eHH Aj. 7 i yfl^ofl ^^51^ Al-71 ^^^-i- ^*>S. ^-f-*}^ ^.H^ (opening)-!-* 
*}^r #711; 

^•71 ^.H^^l ^ofl ^3lH*l» ^ S}^ #711; 

^71 *fl-Hr ^*Rr #711; 9? 

^7l S.**^* ic=(node) ^sl*H A J"7l 2.^^ ^o_^ ^*Kr # 

Till- i^SKr ^-8: *}^r tifl^i S ^ ^ ^£1 ^*Rr «o>^ . 

5] 

A o V 7l 7fl2*>= P>^H#^r s&7] *3<3^-4 ^ -id^«l» 7>*l±r i^" 

6] 

^11^^ A oHl HlH ej-ti^g- ^*Rr #711; 
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tilH Hf<?]# #:£. #°fl ^Z]- ^EflHll- 7H£^ ^S. Cf€r ^ 

4 ^l-f^^Tr m*}^- *}^3., *\}2is}^ n>^a. ^ ^3*}JEL d}a 3 | 3^5. 5Lt*}^ ^#^1 
*>-EL n>^H« ^*Rr #31 1 

^71 *fl3<5>£L n}A 3f nfiaS <>l-g-*M #7l E &}-o}§-g- nflE^^> 

<3 «1H Bj-SlM *§#*Rr #31; 

#7] *fl3*}= ^Hl #7} «1B ej.o]s. ^ ^ ^fl-f^ ^12^0^^ *§^*}^ 

#31; 

^7l «1B ej-oi #2} 4V 7 ] *fl2*l-JEL *}^3.7]- #7l ^l^iE. n].>,^7> ^sfl£]^ i 

#71 JLJE^ ^°fl ^ i*l°H* ^*Rr #31; 
#71 iLH^-g- S^f^r ^SRr #31; ^ 

A oM £*i#-g- ^-E-(node) £-B}*H #71 ^.^^s.^. ^ o.^ ^#*Hr # 

7] 

*fl6*cMl $X^, 

#71 alH E ^<^-g: if-^H ^ afl^ ^ ^ 
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[37* 8] 

a]B e^iA e]e^/e]e^ 3L*«Hr ^*Hr 
3 3L**>*r 3# f^AS ^tt tifl^i 9? ^ M 7S# *>S*Hr y o V ^. 
[37* 9] 

#7l *1]3*}-EL 2flE^^H ^3^ *>^a.« ^^s>^ cf^]; ^ 
[37* 10] 

*n 6**ii 

-SM ^i*}= *7i ^13§>= ^A 3 f^ Hisfl gj^ ^is. *^s|fe s. 

[37* 111 

all 10**11 & 01*1, 

^ 3! ^ 7S* *g^*>Tr « 0 >^. 
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12] 

13] 

14] 

[^^J- 15] 

A o v 7l ^12^°1# #of| ^-71 w]H ^ <?}-§- 7>S^1 ^ ^Tfl ^Bfl(bar type)5L 

XSefl^l^B 3fl€* ^^*>7^- ^-71 SL*^°) Q^o}^ ^ o] ^ 
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[^^*o> 16] 

#7l i3flolA^ #5^-^ ^#3*r 3-8- ^JIS *>fe wfl^i ^ 

^ ^ ^2:1- ^#*Rr « 0 >^. 
17] 

^ ^ *§#*Rr y o V ^. 

[3^8" 18] 

#7l Xll*>H. n>^a.s- Alzj- ^S.^o^S. °)-%-*\ol #71 X12*>= 4i3t 71*1-1*1 #7l 

£##-8: #71 t£ g-Ej-g. ^«8*Kr 3-8: ^ wfl^i ^ ^ 

^#*Kr U-'S. 
19] 

#71 ici= g-B^ ^4£r ^ SS^l^il- ol-g-^q- 7^1^ <^n># oj-g-^j. 

°i t^sJtt 3# ^-^^.s afl^l ^ ^ ^ ^#s>^ ^ . 
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20] 



35-27 



1020030009140 



2003/9/25 



11 



-40 




35-28 



1020030009140 



n 2003/9/25 



[5L 4] 




m m m m m m 
m m m m w> 



m m m m) m 

m m mi m m 
^ w w w w 



35-29 



1020030009140 



15. 7] 




H*}: 2003/9/25 



35-30 



1020030009140 



^*}: 2003/9/25 



[51 9] 



110 




[SL 10] 



110 




a 



-350 

-950 
-571 



V///////////////A 



a 



y//////////////sZ\ 



IS. 11] 

A 



i 



750 
500 

0 



-750 
-870 
-551 



tE: 



35-31 



1020030009140 



^ 2003/9/25 



IS. 12] 



910 




35-32 



20030009140 



#^ «^^>: 2003/9/25 




35-33 



920030009140 
[51 18] 



871 




Qx}: 2003/9/25 



35-34 



i ¥020030009140 



^ QA- 2003/9/25 




35-35 



